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(54) Synthetic resln-made fastening limiting device for a joint fastening member 

(57) The present invention relates to a fastening- 
limiting device (1) for a fastening member (120) which 
fastens a pipe (200) inserted into a pipe receiving port 
(110) on the side of a joint (A). The fastening-limiting 
device (1) has a ring portion (21) which Is fittable onto 
the outside of the pipe receiving port (11 0). A beam por- 
tion (28) is formed on the ring portion (21). A protrusion 
(26) is formed on the beam portion (28). A first abutting 
portion (22) which is to abut against a reference face 
(130) on the side of the joint (A) is formed on one end of 
the ring portion (21). A second abutting portion (23) 
which is to gdbut against a confronting portbn (121) of 
the fastening member (120) is formed on the other end 
of the ring portion (21). The gap (a) between the first 
and second abutting portions (22) and (23) is equal to 
the gap between the reference face (130) and the con- 
fronting portion (121) at the timing when the festening 
member (120) exerts a sealing property and a function 
of preventing sl^ping-off. According to the invention, 
when an appropriate sealing property of the ppe con- 
nection portion and prevention of slipping-off of the pipe 
are to be attained, the screw amount of the fastening 
memt>er can be appropriately determined without dis- 
persion. 
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Description 

Background of the invention 
1 \ Reld of the Invention 

[0001] The present invention relates to a synthetic 
resin-made fastening-limiting device for a joint fastening 
member which fastens a pipe to be connected to a pipe 
receiving port on the side of a joint via a fastening mem- 
ber screwed to the pipe receiving port, thereby ensuring 
the sealing property and preventing the pipe from slip- 
ping off. 

2. Description of the Prbr Art 

[0002] Piping Ibr transporting a fluid which is used in 
a semiconductor production process is often requested 
to have chemical resistance arvi corrosion resistance. 
In consideration of the particularity of the use environ- 
ment, a synthetic resin-made pipe which has certain 
properties is used as piping of this kind. Similarly, as the 
material of joints which are interposed in many connect- 
ing and branching portions of such a pipe (including 
joints which are integrally attached to valves and the like 
connected to the pipe), used is synthetic resin having 
certain properties. In the comection of such a joint and 
the pipe, a connection structure is often employed in 
which, by the fastening force exerted by a fastening 
member such as a pressing ring screwed to a pipe 
receiving port on the side of the joint the pipe Inserted 
into the pipe receiving port is prevented from acciden- 
tally slipping off arKi the sealing property of the connec- 
tion portion is ensured. In tiie connection structure, the 
function of preventing accidental slipping-off of tiie pipe 
due to the fastening of the fastening member, and the 
performance of ensuring the sealing property of the 
pipe connection portion are exerted only after the con- 
tact pressure wNch is generated by the fastening of the 
fastening member reaches a reference contact pres- 
sure. 

[0003] When such a connectton structure is 
employed, conventionally, means for defining the 
degree of the fastening force of the fastening member to 
an appropriate level in order to pre\/ent the pipe from 
slipping off and ensure the sealing property is realized 
by a metiiod such as that in which tiie fastening member 
is screwed by using a torque wrench, or that in which, 
when the fastening member is to be screwed to the pipe 
receiving port, the fastening merr±>er is caused to make 
a predetermined number of rotations. 
[0004] However, such methods including tiie method 
in which a torque wrench is used, and that in which the 
fastening member makes a predetermined number of 
rotations have a problem in that these methods are 
cunrbersome and require skill. 
[0005] When existence^nonexistence of a forget of 
fastening of the fastening member, or adequateness of 



the fastening state of the fastening member is to be 
determined, a cumbersome checking work must be 
conducted with using tools and jigs. Therefore, it is diffi- 
cult to completely eliminate an accident due to a forget 
5 of fastening or a failure of fastening. 

Summarv of the Invention 

[0006] The invention has been conducted under tiie 

10 circumstance described at>ove. 

[0007] It is an object of the invention to provide a syn- 
tiietic resin-made fastening-limiting device for a joint 
fastening member in which an appropriate screw 
amount of a fastening member at wfiich the al30ve-men- 

75 tioned reference contact pressure is obtained can be 
determined without using a prior art method that is cum- 
bersome and requires skill. 

[0008] It is another object of the invention to provide a 
synthetic resin-made fastening-limiting device tor a joint 
20 fastening member in which a forget of fastening of a fas- 
tening member, or adequateness of the fastening state 
of the fastening member can be checked easily and rap- 
idly 

[0009] It is a furtier object of the invention to provide 
25 a syntiietic resin-made fastening-limiting device for a 
joint fastening member in which a fastening member is 
presented from being fastened at a degree exceeding 
an allowable fastening limit. 

[0010] The synthetic resin-made fastening-linr^ng 

30 device for a joint fastening member according to tiie 
invention is a fastening-limiting device for a fastening 
member which is screwed to a pipe receiving port on tiie 
skie of a joint and fastens a pipe inserted into tiie pipe 
receiving port, wherein the devk^e comprises: a ring 

35 portion which is fittable onto an outside of the pipe 
receiving port; a first abutting portion which is disposed 
on one end face in an axial direction of tiie ring portion 
and which is to abut against a reference face disposed 
on the side of tiie joint; a protrusion which protrudes 

40 from anottier end face in the axial direction of the ring 
portion; and a second abutting portion which is formed 
by a tip end of the protrusion, and which, when a fasten- 
ing member tiiat has a protruding confi-onting portion 
confronting the reference foce and that is used for fas- 

45 tenlng the pipe is screwed to the pipe receiving port, 
abuts against the confronting portion. Preferably, tiie 
protrusion is disposed on a beam portion which is dis- 
posed in tiie ring portion by forming a void space in tiie 
ring portion and which is flexibly deformabla Preferably. 

so a distance in the axial direction of the ring portion 
between tiie first and second abutting portions is equal 
to a gap between the reference face and the confronting 
portion at the timing when a screw amount of the fasten- 
ing member to the pipe receiving port reaches an 

55 appropriate value, and a distance between the first 
abutting portion which is in the one end face in tiie axial 
direction of the ring portion and the other end face in tiie 
axial direction of tiie ring portion is equal to the gap 
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between the reference face and the confronting portion 
at the timing when the screw amount of the fastening 
member to the pipe receiving port reaches a limit of 
screwing. 

[001 1 ] in the fastening-Omiting device of the invention, 
when the ring portion is fitted onto the outside of the 
pipe receiving port and the fastening member is 
screwed to the pipe receiving port, the protruding con- 
fronting portion of the fastening member pushes the fas- 
tening-limiting device to cause the first abutting portion 
to atiui against the reference face on the side of the 
joint. Under this state, in the fastening-limiting device, 
the first atxjtting portion abuts against the reference 
face on the side of the joint, and the second abutting 
portion or the other end face in the axial direction of the 
ring portion abuts against.the confronting portion on the 
side of the fastening memt>er. 

[0012] In the above configuration, when the second 
abutting portion abuts against the confronting portion on 
the side of the fastening member and the beam portion 
is not f iexbly deformed, the gap between the reference 
face and the confronting portion is equal to that between 
the first and second abutting portions of the fastening- 
limiting device, and hence the screw amount of the fas- 
tening member reaches an appropriate value. When the 
other end face in the axial direction of the ring portion 
abuts against the confronting portion on the side of the 
fastening memt>er, the gap between the reference face 
and the confronting portion Is equal to that between the 
first abutting portion of the fastening-limiting device and 
the other end face in the axial direction of the ring por- 
tion, and hence tine screw amount of the fastening mem- 
ber reaches the limit of screwing. 
[001 3] The screwing position of the fastening member 
at the timing when the screw amount of the fastening 
memt>er reaches the appropriate value under the state 
In which the beaim portion is not f lexit>ly deformed is 
indicated as "the initial appropriate position," and the 
screwing position of the fastening member at the timing 
when the screw amount of the fastening member 
reaches the limit of screwing is indicated as "the limit 
appropriate position." The screw amount of the fasten- 
ing member at the timing when the fastening member is 
located between the initial appropriate position aind the 
limit appropriate position corresponds to an appropriate 
screw amount off the fastening men^r. When the fas- 
tening member is screwed by such an appropriate 
screw amount, it is possible to obtain the function of pre- 
venting accidental slipping-off of the pipe due to fasten- 
ing of the fastening member, and ttie contact pressure 
at which the sealing property of the pipe connection por- 
tion is ersured. 

[0014] In the case where the protrusion of the fasten- 
ing-limiting device is disposed on the beam portion 
formed in the ring portion, when the fastening member 
is further screwed immediat^y after first abutting por- 
tion abuts agair^ the reference face on the side of the 
joint and the fastening-limiting device is not co-rotated 



together with the fastening member, the protruding con- 
fronting portion of tiie fastening member pushes tiie 
protrusion of tiie fastening-limiting device to flexibly 
detorm the beam portion, and, when the confronting 

5 portion overrides the protrusion, the beam portion 
returns to its original shape When the fastening mem- 
ber is further screwed from the initial appropriate posi- 
tion, tiierefbre, the protrusion is snapped by ttie 
confronting portion of the fastening member to produce 

10 a sound, before the fastening member reaches the limit 
aiipropriate position. Consequently, the worker who 
hears tiie sound can recognize tfiat the screw amount of 
the fastening member enters the appropriate range. 
After the fastening member reaches the limit appropri- 

75 ate position, the ring portion blocks the forward move- 
ment of tiie fastening member, so that the fastening 
member cannot be further screwed. 
[001 5] By contrast, when the first and second abutting 
portions do not abut against the reference face and the 

so confronting portion, respectively, a gap exists between 
the ring portion and tiie reference face, or between the 
second abutting portion and the confronting portion. 
When the gap is visually observed, therefore, it is possi- 
kAe to immediately recognize that the fastening member 

25 is not screwed by an appropriate amount. When such a 
gap cannot be visually observed, it is possible to imme- 
diately recognize that the fastening memt)er is screwed 
by an appropriate amount. 

[0016] In the invention, preferably, the protrusion is 

30 retractable to a back side of the other end face in tiie 
axial direction of the ring portion, by means of the flexi- 
ble deformation of the beam portion. According to this 
configuration, there does not arise a situation in which, 
when the fastening member is screwed to the limit 

35 appropriate position, the protrusion of the ring portion 
impedes the screwing of ttie fastening member. 
[0017] In the invention, preferably, a convex portion is 
inwardly disposed at a predetermined place in a circum- 
ferential direction of the ring portion, and the convex 

40 portion is rotatably held by an annular groove which is 
formed In the pipe receiving port on the side of the joint. 
According to thfe configuration, since the convex portion 
disposed on the ring portion is held by the annular 
groove in the pipe receiving port on the side of the joint. 

45 the fastening-limiting device is prevented from easily 
slipping off from the pipe receiving port Therefore, 
there does not arise a situation in which, during a work 
of connecting a pipe, the fastening-limiting device falls 
off and the workability is lowered. 

so [P018] In the invention, preferably, the convex portion 
which is rotatably held by the annular groove is engage- 
atAe with an engaging portion which is cfisposed at a 
predetermined place In a circumferential direction of ttie 
annular groove. In this case, when the convex portion of 

55 the ring portion of the fastening-limiting device is 
engaged with the engaging portion is disposed in tiie 
annular groove, the fastening-limiting device is surely 
prevented from being co-rotated together with ttie fas- 
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tening member. Therefore, the screwing of the fastening 
member causes the protruding confronting portion of 
the fastening member to snap the protrusion of the fas- 
tening-limiting device, so that a sound is surely gener- 
ated. Consequently, the worker who hears the sound 5 
can surely recognize that the screw amount of the fas- 
tening member enters the appropriate range. 
[001 9] The confronting portion may be formed by rec- 
tangular or triangular protrusions which protrude 
respectively from plural places that are in the end face 10 
of the fastening member and arranged at regular angu- 
lar intervals. Pr^rably, the confronting portion and the 
beam portion have a height of 0.5 to 2 mm. and 1 to 24 
confronting portions are formed. Preferably, an inner 
diameter of the ring portion has a value which allows the is 
ring portion to be loosely fitted onto the outside of the 
pipe recefving port on the side of the joint 
[0020] As described above, when the fastening-limit- 
ing device of the invention is used, an appropriate screw 
amount of the fastening member at which the reference so 
contact pressure is obtained can be surely deterrhined 
without dispersion and without using a prior art method 
that is cumbersome and requires skill. When the fasten- 
ing member is screwed, the protrusion Is snapped to 
generate a sound, and at the same time a shock of the 25 
snap propagates to the hand of the worker which per- 
forms the work of screwing the fastening member. 
Therefore, the device has an advantage that, in accord- 
ance with the sound and the shock, the worker can 
accurately determine the appropriate screw amount of so 
the fastening member. When the fastening-limiting 
device of the invention is used, it is possik)le to attain an 
effect that a forget of fastening of the fastening member, 
or adequateness of the fastening state of the fastening 
member can be checked easily and rapidly. Further- ss 
more, the fastening member which is screwed by an 
appropriate amount can be further screwed to the limit 
appropriate position. 

[0021 ] Other various features and effects of the inven- 
tion will be further apparent from the following desaip- 4o 
tion of embocfiments. 

Brief DescriDtion of the Drawinos 

[00221 45 

Fig. 1(a) is a front view of a fastening-limiting 
device, and Fig. 1 (b) Is a section view taken along a 
iinelb-lbof Fig. 1(a); 

Rg. 2(a) is a front view of a fastening member, and so 
Fig. 2(b) is a side view showing in section a part of 
the fastening member of Rg. 2(a); 
Fig. 3 is a side view showing a state in which the 
fastening-limiting device of Rg. 1 is fitted to a pipe 
receiving port: ^ 
Fig. 4 is a side view showing the fastening member 
which is screwed to an Initial appropriate position; 
Rg. 5 is a side view showing a state in whfoh the 



screw amount of the fastening member is appropri- 
ately adjusted; 

Rg. 6 is a side view showing the fastening member 
which is screwed to a limit appropriate position; 
Rg. 7 is a partial longitudinar side section view 
showing a specific example of a structure of con- 
necting a joint with a pipe; 
Rg. 8(a) is a longitudinal section view showing a 
modification of the fastening-limiting device, and 
Rg. 8(b) is a section view taten along a line Vlllt>- 
Vlllb of Fig. 8(a); 

Rg. 9 is a partial longitudinal side section view 
showing a specific example of a structure of con- 
necting a joint with a pipe in which the fastening- 
limiting device of Rg. 8 is used; 
Rg. 10(a) is a front view of a fastening-limiting 
device of another embodiment, and Rg. 10(b) is a 
section view taken afong a line Xb-Xb of Fig. 10(a); 
and 

Rg. 11(a) is a front view of a fastening member of 
the modification, and Fig. 1 1 (b) is a side view show- 
ing in section a part of the fostening member of Rg. 
11(a). 

Detailed Description of the Prefenred Embodiment 

[0023] The fastening-limiting device 1 of the invention 
is used for a joint A having a structure which is exempli- 
fied in Rg. 7. The joint A includes a joint for connecting 
pipes together, and joints such as a pipe connecting 
port disposed in a pipe accessory itself such as a valve 
or a meter which is interposed at an adequate place in 
a pipe. 

[0024] As shown in Rg. 7 in detail, the joint A com- 
prises a ppe receiving port 1 1 0 to which a pipe 200 is to 
be connected. When a female thread portion 125 of a 
fastening member 120 formed by a pressing ring is 
screwed by an appropriate amount to a male tiiread 
portion 112 of tile pipe receiving port 110 so as to be 
fastened thereto, the pipe 200 which is previously 
inserted into tiie pipe receiving port 110 is fastened, 
tiiereby exerting functions that the sealing property of 
the connection portion between the pipe receiving port 
1 10 and the pipe 200 is ensured, and ttiat the ppe 200 
is prevented from slipping off. An appropriate screw 
amount of the fastening member 120 at which such 
functions are satisfactorily exerted is within a fixed 
range. The joint A has a reference face 1 30 which Is in 
the root portion of the pipe receiving port 110 and which 
extends in a direction perpendicular to the axis of the 
joint. 

[q025] (ksnfronting portions 1 2 1 whfoh are opposed to 
tiie reference face 130 are disposed on the fastening 
member 120. As shown in Rgs. 2(a) and 2(b), in the 
illustrated fastening member 120, the confronting por- 
tions 121 are respectively formed by rectangular protru- 
sions which protrude from plural places that are in the 
end face of the fastening member 120 and arranged at 
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regular angular intervals. Preferably, the protruding con- 
fronting portions 1 21 have a height of 0.5 to 2 mm. Pref- 
erably, the number of the prptading confronting 
portions 121 is 1 to 24. and. more preferably, 8 to 16. 
[0026] The fastening-limiting device 1 shown in Figs. 
1(a) and 1(b) has a ring portion 21. The inner diameter 
of the ring portion 21 has a value which allows the ring 
portion to be fitted onto the outside of the pipe receiving 
port 110 on the side of the joint A, and. preferably, 
loosely fitted onto the outside. In the ring portion 21, a 
first atxitting portion 22 is fornned on tiie one end In the 
axial direction of the ring portion and which is to abut 
against the reference face 130 on the side of the joint A. 
In the illustrated exanple. one end face in the axial 
direction of the ring portion 21 corresponds to the first 
abutting portion 22. Second abutting portions 23 are 
formed on the other end in the axial direction of the ring 
portion 21. The second akxrtting portions 23 are formed 
by tip ends of protrusions 26 which protrude from two 
places (altematively, one place or two or more places) 
of the other erxi face 24 in the axial direction of the ring 
F>ortion 21 and ^arranged at regular angular intervals, 
respectively. Each of the protrusions 26 is formed at the 
center of a beam portion 28 which is flexibly deformable. 
Each beam portion is disposed in the ring portion 21 by 
forming a long void space 27 in the ring portion 21 in the 
circumferential direction. Therefore, the beam portions 
28 have elasticity peculiar to syrrthetic resin. The protru- 
sions 26 are retBctable to tiie back side of the ottier end 
face 24 in the axial direction of the ring portion 21, by 
means off the flexible deformation of the beam portions 
28. Preferably, the beam portions 28 have a thickness of 
0.5 to 2 mm. 

[0027] In the fastening-limiting device 1 , the gap (the 
gap in the case where the beam portions 28 are not 
flexibly deformed) a between tiie first and second abut- 
ting portions 22 and 23 in the axial direction of the ring 
portion 21 , and the gap b between the first atnjtting por- 
tion of the ring portion 21 and the other end face 24 in 
the axial direction of the ring portion 21 are determined 
in the following manner. 

[0028] The gap a between the first and second abut- 
ting portions 22 and 23 is equal to the gap between the 
reference face 130 and the confronting portions 121 at 
the timir^ when, in the case where screwing of the fas- 
Xering member 120 is advanced into the pipe receiving 
port 1 10, the sealing property and the slipping-off pre- 
venting function are initiaDy exerted. The screwing posi- 
tion of the fastening member 120 at which the functions 
are irvtialiy exerted is "the initial appropriate position." 
The gap b between the first abutting portion of the ring 
portion 21 and the other end face 24 in the axial direc- 
tion of the ring portion 21 is equal to the gap between 
the reference face 130 and the confronting portions 121 
which gap is tiie timit of. when screwing of the fastening 
member 120 is advanced Into the pipe receiving port 
110 with exceeding the initial appropriate position, 
surely exerting the above-mentioned functions. The 



screwing position of the fastening member 1 20 at which 
the gap is formed is "the limit appropriate position." 
Therefore, the festening member 120 is located 
between tiie initial appropriate position and the limit 

5 appropriate position. In other words, when the gap 
between tiie reference face 130 and the confronting 
portions 121 is in the range of the difference c 
( c s a - b ) of the gaps, tiie screw amount of the fasten- 
ing member 120 corresponds to an appropriate saew 

10 amount of the fastening member 120. When the fasten- 
ing member 120 is screwed by such an appropriate 
screw amount, it is possible to attain the function of pre- 
venting accidental slipping-off of the pipe 200 due to tfie 
fastening of the fastening member 120. and a contact 

75 pressure at which the performance of ensuring the seal- 
ing property of the pipe connection portion is obtained. 
[0029] The screw amount of the fastening member 
120 is appropriately adjusted in the following manner by 
using the fastening-limiting device 1 which has been 

20 described with reference to Fig. 1. As shown in Fig. 3, 
the fastervng-iimiting device 1 is fitted onto the outskje 
of the pipe receiving port 1 10 on the side of the joint A. 
The fastening member 120 which is previously fitted 
onto the pipe 200 is screwed to the pipe receiving port 

25 110. The pipe 200 is previously Inserted into the pipe 
receiving port 110, 

[0030] As a result, the fastening member 1 20 screwed 
to the pipe receiving port 110 pushes the fastening-lim- 
iting device 1 to cause tiie first abutting portion 22 of tiie 

30 festening-limiting device 1 to abut against the reference 
face 130 on tiie side of the joint A as shown in Fig. 4. 
Rg. 4 shows a state in which the protruding confronting 
portions 121 of the ^stening menrber 120 push the sec- 
ond abutting portions 23 of the fastening-limiting device 

3$ 1 . Under tiie state of Rg. 4, tiie first abutting portion 22 
of flie fastening-limiting device 1 abuts against the refer- 
ence face 130. and the second abutting portions 23 of 
the device abut against the confronting portions 121 on 
the side of the fastening memt^er 120. The beam por- 

40. tions 28 are not flexibly deformed. Therefore, the gap 
between tiie reference f^ce 130 and the confronting 
portions 121 is equal to the gap a between the first and 
second abutting portions 22 ard 23 in the axial direction 
of the ring portion 21, and the fastening member 120 

45 reaches the initial appropriate position. Consequentiy, 
the akxsve-mentioned sealing property and slipping-off 
preventing function are exerted. Before the fastening 
member 120 reaches the initial appropriate position, the 
fastening-limiting device 1 may be co-rotated togetiier 

so with the fastening menriber 120. Even when such a co- 
rotation occurs, tiiere arises no problem. 
[O031 ] When the first abutting portion 22 of the fasten- 
ing-limiting device 1 abuts against the reference face 
1 30 as shown in Rg. 4. a friction resistance is produced 

55 in the abutting place. Therefore, the fastening-limiting 
device 1 is hardly co-rotated even when the fastening 
member 120 is further screwed. When the fastening 
member 120 is further screwed immediately after fur- 
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ther co-rotation of the fastening-limiting device 1 is 
inhibited in this way, the protaiding confronting portions 
121 of the fastening member 120 push the protrusions 
26 of the ring portion 21 , thereby causing the beam por- 
tions 28 to be flexibly defonned as shown in Rg. 5. 
When the confronting portions 121 override the protru- 
sions 26, the beam portions 28 return to their original 
shape. Therefore, the protrusions 26 are snapped by 
the confronting portions 1 21 to produce a sound, and at 
the same time a shock of the snap is transmitted to the 
hand. Consequently, the worker senses the sound and 
the shock and recognizes that the screw amount of the 
fastening member 120 enters the appropriate range. 
This function is exerted more satisfactorily in the case 
where the height of the confronting portions 1 21 and the 
thickness of the beam portions 28 are in the range of 
0.5 to 2 mm. as oompared with the case where the 
height of tiie confronting portions 121 and the thickness 
of the beam portions 28 are smaller than 0.5 mm or 
larger than 2 mm. It was confirmed that, when the 
number of the protruding confronting portions 121 is 1 
to 24 or. preferably. 8 to 1 6. the function is exerted more 
satisfactorily than the case where tiie protruding con- 
fronting portions 121 is 25 or more. 
[0032] in tile case where the fastening mentber 1 20 is 
further screwed after tiie protrusions 26 are snapped by 
the confronting portions 1 21 . when tiie protrusions 26 off 
the fastening-limiting device 1 are pushed by the con- 
fronting portions 121 of the fastening member 120. the 
beam portioris 28 are flexibly deformed, so that tiie pro- 
trusions 26 are retracted to the same level as tiiat of the 
other end face 24 in the axial direction off the ring portion 
21 . In a similar case, when tiie protrusions 26 of tiie fas- 
tening-fimiting device 1 are pushed by the end face of 
tiie fastening mernber 120, the beam portions 28 are 
flexibly deformed so that the protrusions 26 are 
retracted toward the level of the other end face 24 in the 
eucial direction of the ring portion 21 . As shown in Rg. 6, 
therefore, tiie confronting portions 121 abut against the 
other end face 24 In the axial direction off the ring portion 
21. and tiie fastening member 120 reaches tiie limit 
appropriate position. After the fastening member 120 
reaches the limit appropriate position in this way. the 
ring portion 21 blocks tiie fonward movement of tiie fas- 
tening member 120. witii tiie result tiiat tiie fastening 
member 120 cannot t>e further screwed. 
[0033] In the above-described configuration, the posi- 
tion of the fastening member 1 20 at the timing when the 
protrusions 26 are snapped by the confronting portions 
121 to produce a sound is ksetween the initial appropri- 
ate position and the limit appropriate position. When the 
protrusions 26 are snapped by the confronting portions 
121 and a sound is produced, therefore, it is possible to 
obtain tiie function of preventing accidental slipping-off 
of tiie pipe 200 due to fEistening of the fastening mem- 
ber 120, and the confact pressure at which tiie sealing 
property of the pipe connection portion is ensured. Con- 
sequently, it is preferable to stop the operation off screw- 



ing the fastening member 120 when the protrusions 26 
are snapped by the confronting portions 121 and a 
sound is produced. 

[0034] By contirast. When the first abutting portion 22 

5 of the fastening-limiting device 1 does not abut against 
tiie reference face 130, a gap exists between tiie first 
abutting portion 22 and tiie reference face 130. When 
tiie gap is visually observed, tiierefore, it is possible to 
immediately recognize tiiat the fastening member 120 is 

10 not saewed by an appropriate amount. When such a 
gap cannot be visually ok)served. it is possible to imme- 
diately recognize tiiat tiie fastening member 120 is 
screwed by an appropriate amount. 
[0035] Rg. 8 shows a modification of the fastening- 

15 limiting device 1. In the fastening-limiting device 1, a 
daw-like convex portion 29 is inwardly disposed at a 
predetermined place (one or two places) in the circum- 
ferential direction of the ring portion 21 . At both tiie 
sides of the convex portion 29. slit-like openings 29a 

20 and 29a are formed in the ring portion 2 1 . Therefore, tiie 
convex portion 29 can be easily elastically deformed 
outwardly and inwardly witii respect to Ihe ring portion 
21. 

[0036] Fig. 9 shows the joint A using tfie fastening-lim- 

25 iting device 1 of Rg. 8. In the joint A. an annular groove 
1 13 is formed In the root portion of the pipe receiving 
port 110. The convex portion 29 of tiie fastening-limiting 
device 1 which is fitted onto tiie outside of tiie pipe 
receiving port 110 is rotatably held by the annular 

30 groove 113. Since the convex portion 29 can be easily 
elastically deformed outwardly and inwardly witii 
respect to the ring portion 21 as described above, tiie 
convex portion 29 is easily f itted into the annular groove 
113 by fitting the fastening-limiting device 1 onto tiie 

35 outside of tiie pipe receiving port 1 1 0. An engaging por- 
tion 114 protrudes from a predetennined place (for 
example, one pface) in tiie drcumferential direction of 
the annular groove 113. The convex portion 29 is 
engageable in tie rotation direction of the convex por- 

40 tion, witii the engaging portion 1 1 4. 

[0037] According to tills configuration, the co-rotation 
of the fastening-limiting device 1 in the case where tiie 
fastening member 120 is screwed is blocked by tiie 
engagement of the convex portion 29 and the engaging 

45 portion 114. Therefore, the screwing of the fastening 
member 1 20 causes tiie protruding confronting portions 
121 off the fastening member 120 to snap tiie protru- 
sions 26 of the fastening-limiting device 1. so that a 
sound is surety generated. Consequently, the worker 

so who ffiears tiie sound can surely recognize that tiie 
screw amount of the fastening mennber enters tiie 
appropriate range. 

[0038] The other configuration is identical with tiiat 
which has been described with reference to Rgs. 1 to 7. 
55 In Rgs. 8 and 9. tiierefore. the identical conrponents are 
designated by ttie same reference numerals used in 
Rgs. 1 to 7. and tiieir description is omitted. 
[Q039] As tiie material of tiie fastening-limiting device 
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1, polyethylene resin, polypropylene resin, polyvinyl 
chloride resin, or fiuororesin such as PFA. PVDF. or 
ETFE may be suitably used. Particularly when the fas- 
tening-limiting device 1 is made of fiuororesin. the fas- 
tening-limiting device has the following advantage 
because of the high melting point of fiuororesin. Even 
when the fastening-limiting device 1 is used in the 
adjustment of the screw amount of the fastening mem- 
ber 120 and th&eafter remains to be fitted onto the pipe 
receiving port 110, therefore, there is no fear that the 
fastening-limiting device 1 melts because of a thermal 
effect of a high-temperature fluid. 
[0040] In the fastening-limiting device 1 , the void 
spaces 27 having a shape which is formed by boring a 
hole in a part of the ring portion 21 are formed to pro- 
vide the ring portion 21 with the beam portions 28 which 
are supported at both the ends, and the protrusions 26 
are formed at the centers of the beam portions 28. This 
structure may be replaced with that in which, as shown 
in Rgsf. 10(a) and 10(b), the void spaces 27 having a 
shape which are formed by depressedly removing the 
ring portion 21 are formed to provide the ring portion 21 
with cantilever beam portions 28, and the protrusions 26 
may be formed at the end portions of the beam portions 
28. As shown in Rgs. 1 1(a) and 1 1 (b). the confronting 
portions 121 of the fastening member 120 may have a 
triangular shape. 

[0041 ] The entire disclosure of Japanese Patent Appli- 
cation No. 9-255318 filed on September 19. 1997 
including specification, claims, drawings and summary 
are incorporated herein by reference in its entirety. 

Claims 

1 . A fastening-limiting device for a fastening member 
which is screwed to a pipe receiving port on the 
side of a joint and fastens a pipe inserted into said 
pipe receiving port, wherein said device comprises: 

a ring portion which is fittable onto an outside 

of said pipe receiving port: 

a first abutting portion which is disposed on 

one end iace in an axial direction of said ring 

portion and which is to abut against a reference 

face disposed on the side of said joint; 

a protrusion which protrudes from another end 

face in the axial direction of said ring portion; 

and 

a second abutting portion which is formed by a 
tip end of said protrusion, and which, when a 
fastening member that has a protruding con- 
fronting portion confronting said reference face 
and that is used for fastening said pipe is 
screwed to sard pipe receiving port, abuts 
against said confronting portion. 

2. A fastening-limiting device for a fastening merrier 
according to claim 1 , wherein said protrusion is dis- 



posed on a beam portion which is disposed in said 
ring portion by fornning a void space in said ring por- 
tion €ind which is flexibly deformabte. 

5 3. A fastening-limiting device for a fastening member 
according to daim 2, wherein a distance in the axial 
direction of said ring p>ortion between said first and 
second abutting portions is equal to a gap between 
said reference fece and said confronting portion at 

10 the timing when a screw amount of said fastening 
member to said pipe receiving port reaches an 
appropriate value; and a distance between said first 
abutting portion which is in said one end face in 
said axial cfirection of said ring portion and the other 

15 end face in said axial direction of said ring portion is 
equal to said gap between said reference face and 
said confronting portion at the timing when tfie 
screw amount of said fastening member to said 
pipe receiving port reaches a limit of screwing. 

20 

4. A fastening-limiting device for a fostening member 
according to claim 2. wherein said protrusion is 
retractable to a back side of the other end face in 
the axial direction of said ring portion, by means of 

25 the flexible deformation of said beam portion. 

5. A fastening-limiting device for a fastening member 
according to claim 1. wherein said protruding con- 
fronting portion is formed by protrusions protruding 

30 from the end face of said fastening member. . 

6. A fastening-limiting device for a fastening member 
according to claim 1. wherein a convex portion is 
inwardly disposed at a predetermined place in a cir- 

35 cumferential direction of said ring portion, and said 
convex portion is rotatabiy held by an annular 
groove which is formed in said pipe receiving port 
on the side of said joint 

40 7. A fastening-limiting device tor a fastening menrtoer 
according to claim 6, wherein said convex portion 
which is rotatabiy held by said annular groove is 
engageable with an engaging portion which is dis- 
posed at a predetermined place in a circumferential 

45 cfirection of said annular groove. 

8. A fastening-limiting device for a fastening member 
according to claim 1 , wherein said oonfrorrting por- 
tion is formed by rectangular protrusions which pro- 

50 trude respectively from plural places that are in the 
end face of said fastening member and arranged at 
regular angufar inten/als. 

9. A fastening-limitino device for a fastening mentber 
55 according to claim 1. wherein said confronting por- 
tion is formed by triangular protrusions which pro- 
trude respectively from plural places that are in the 
end face of said fastening member and arranged at 
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regular angular intervals. 

10. A fastening-limiting device for a fastening member 
according to daim 5. wherein said confronting por- 
tion has a height of 0.5 to 2 mm. s 

11. A fastening-limiting device for a fastening member 
according to claim 5, wherein said device com- 
prises 1 to 24 confronting portions. 

10 

12. A fastening-limiting device tor a fastening member 
according to daim 1 . wherein an Inner diameter of 
said ring portion has a value which allows said ring 
portion to be loosely fitted onto the outside of said 
pipe receiving port on the side of said joint. is 

13- A fastening-limiting device for a fastening menlber 
according to claim 2, wherein said beam portion 
has a thickness of 0.5 to 2 mm. 

20 
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(54) Synthetic resln-made fastening limiting device for a Joint fastening member 

(57) The present invention relates to a fastening- 
limiting device (1) for a fastening member (120) which 
fastens a pipe (200) inserted into a pipe receiving port 
(110) on the side of a joint (A). The fastening-limiting 
device (1) has a ring portion (21) which is fittable onto 
the outside of the pipe receiving port (1 1 0). A beam por- 
tion (28) is formed on the ring portion (21). A protrusion 
(26) is formed on the beam portion (28). A first abutting 
portion (22) which Is to abut against a reference face 
(1 30) on the side of the joint (A) is formed on one end of 
tiie ring portion (21). A second atsutting portion (23) 
which is to abut against a confronting portion (121) of 
the fastening member (120) is formed on the other end 
of the ring portion (21). The gap (a) between the first 
and second abutting portions (22) and (23) is equal to 
the gap between the reference face (130) arvj the con- 
fronting portion (121) at the timing when the fostening 
member (120) exerts a sealing property and a function 
of preventing slipping-off. According to the invention, 
when an appropriate sealing property of the pipe con- 
nection portion and prevention of slipping-off of the pipe 
are to be attained, the screw amount of the fastening 
member can be appropriately determined without dis- 
persion. 
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